Abstract] RNA-dependent RNA polymerase (RdRp) is essential for the replication of viral RNA for RNA viruses. It synthesizes the complementary strand of viral genomic RNA, which is used subsequently as a template to generate more copies of viral genome. This assay measures activity of the hepatitis E virus (HEV) RdRp. In contrast to protocols available to assay the RdRp activity of many other viruses, this assay utilizes DIG-11-UTP as a nonradioactive alternative to 32 P-UTP, thereby increasing the convenience of performing the assay.
2. 48 h post transfection, wash the cells with 1x PBS and resuspend each dish in 800 μl IP buffer.
3. Generate a homogenous suspension by repeated pipetting and vortexing, and incubate overnight (16 h) on ice at 4 °C (cold room or fridge). 4 . Next day, clarify the lysate by centrifugation at 13,000 x g, 4 °C, 10 min and collect the supernatant into a fresh 1.6 ml RNase free microcentrifuge tube. 6. Check an aliquot of the purified protein by Western blotting using octa-probe antibody and silver staining, as mentioned below.
7. Resolve the proteins by 10% SDS-PAGE and transfer onto a PVDF (Polyvinylidene fluoride) membrane.
8. Block the membrane using 5% skimmed milk in 1x PBS for 45 min at room temperature, incubate overnight (16 h) with 1:1,000 octa-probe primary antibody diluted using 5% skimmed milk in 1x PBST at 4 °C, wash 3 x in PBST, incubate with 1:5,000 anti-rabbit IgG HRPO secondary antibody diluted using 5% skimmed milk in 1x PBST at room temperature, followed www.bio-protocol.org/e2199 4 . Run one additional sample containing RNA template with RdRp and digest it with RNase A (add 1 μl of 10 mg/ml RNase A to the tube, incubate at 37 °C for 10 min).
5. Add 50 µl 2x proteinase K buffer and 1 µl proteinase K (50 mg/ml stock solution in water) and incubate for 10 min at 37 °C.
6. Add 1 µl glycogen (10 mg/ml stock solution in water) and 1 ml of ice-cold absolute ethanol to the samples; incubate at -80 °C for 45 min.
7. Centrifuge the samples at 14,000 x g, 15 min, 4 °C.
8. Wash the pellet with 1 ml 75% ethanol and resuspend in 10 µl nuclease free water. 
temperature.
Note: Be careful not to allow the membrane to dry at any point from this step onwards.
17. Incubate in 10 ml of anti-DIG antibody solution (1:10,000 in 1x blocking solution) for 30 min at room temperature. Antibody comes in the DIG Northern Starter Kit.
18. Equilibrate in 100 ml detection buffer for 5 min at room temperature.
19. Place the membrane on a development folder and apply CDP star (part of DIG Northern Starter Kit) and incubate for 5 min in the dark at room temperature.
Note: Remove all air bubbles.
20. Acquire chemiluminescent images using a gel documentation system or using an X ray film.
Data analysis
While setting up the RdRp assay, appropriate controls should be included in order to interpret the data and rule out non-specific signal. Must have negative controls such as omission of nucleotides from the reaction mixture and inclusion of RNase A in the reaction mixture. No bands should be obtained in both the cases. A titration experiment using increasing quantities of RdRp protein in the assay should also be performed to rule out non-specific signals. Assay using an unrelated protein instead of RdRp will also rule out the possible non-specific signal. A sample assay with all controls has been illustrated in Figure 1 . The effect of other factors or compounds on RdRp activity may be evaluated by adding them to the reaction mixture. In our experience, template itself does not give www.bio-protocol.org/e2199 any false signal, as the assay is dependent on detection of DIG, which is incorporated into the RNA only as DIG-UTP. Free DIG-UTP is removed from the reaction during migration of the sample in agarose gel. Moreover, the labeled RNA migrates at ~800 base pairs size whereas template RNA size is 380 base pairs. Monitoring the size of the band also allows one to be confident of the output of the assay. 3. 2x proteinase K buffer 300 mM NaCl
